We attempted to identify studies that included residents, fellows, or staff physicians. No restrictions were placed on the study methodologies identified and all articles presenting empirical evidence were retrieved. For cohort, case-control, and crosssectional studies, minimum inclusion criteria were the presence of defined groups, and the ability to extract relevant data. For surveys that involved case series, minimum inclusion criteria were a description of the population, and the availability of extractable data. Minimum inclusion criteria for qualitative studies were descriptions of the sampling strategy and methods.
M
any threats to the future of academic medicine exist, including lack of leadership and innovation. 1,2 Contributing to the concerns about the status of academic medicine is the perceived diminished workforce in academic medicine, a Professional organizations from several countries have expressed concerns about the inability of the academic medicine workforce to keep pace with demands such as the increased intake of undergraduate students into medical schools. 4's A recent survey of clinical academic staffing in UK medical schools found that 10% to 20% of medical professor and senior lecturer posts were vacant, s This survey was conducted before the opening of 4 new medical schools with a planned increase of 60% in enrollment of undergraduates and thus these staffing levels are likely underestimated.
To comprehend this problem fully, attention must also be paid to what factors influence physicians to choose or reject academic medicine as a career path. There are some data exploring these factors for defined groups. In a survey of academic family physicians, stimulation received from learners, colleagues, and patients drew faculty into education. 6 Perceived status of academic careers may also influence career choice. For example, several studies have shown that clinician educators at various universities are less likely to be at a higher rank than their colleagues in research and this may influence a decision to embark on this pathway. 7's Some clinical researchers perceive that while their department chairs may voice support for their research, this may not be translated into tangible support, thus deterring interest in academia. 9
Mentorship may also influence career choice and lack of appropriate role models and mentors may be particularly important factors in the relative paucity of women in academic medicine, particularly in leadership positions, lo-12 A balance between personal and professional responsibilities may also influence this decision. Some clinicians note less time with family, la lack of autonomy, 14 and less leisure time 15 in academic medicine as deterrents to this career path.
In order to develop a model for understanding capacity in academic medicine, it is necessary to first explore in detail what factors influence the decision to choose a career in academic medicine. This study was undertaken to review systematically the evidence in this field to further this understanding.
METHODS

Searches of The Cochrane Library, Medline (using Ovid and PubMed) from 1990 to May 2005, and EMBASE from 1990 to
Manuscript received December 12, 2005 Initial editorial decision February 20, 2006 Final acceptance June 21, 2006 The search strategy used the terms "academic medicine," "medicin*," "career choice*," "clinician researcher*," "clinician scientist*." "clinician educator*," and "clinician teacher*." Additional articles were identified from searching the bibliographies of retrieved articles. It was decided to limit articles to those published after 1990 because it was felt that these articles would be most relevant to current practice in academic medicine. 16 For example, reductions in trainee work hours that were implemented after 1990 in countries around the world were felt to have a significant impact on academic medicine and potentially the decision to enter academic medicine. 1 No language restrictions were used. Details on the search strategies are available on request from the authors. We attempted to identify studies that included residents, fellows, and/or staff physicians. No restrictions were placed on the study methodologies identified and all articles presenting empirical evidence were retrieved. We included studies with definitions of academic medicine that included a description of an academic affiliation (or faculty appointment) or some combination of research, teaching, and clinical practice. 1 TWo reviewers (S.E.S. and K.T.} independently reviewed and selected relevant publications that met the inclusion criteria from the search results. Disagreements were resolved by consensus. In cases of doubt, full-text articles were retrieved for review and discussion. Full-text articles of abstracts that met the inclusion criteria were retrieved.
S.E.S. and C.S. independently reviewed all full-text articles to confirm that inclusion criteria were met. The investigators also assessed study quality. A specially designed data collection form was used to extract data on study quality. Data were extracted from each article on the study design, sampling method, and assessment of outcome. For cohort, case-control, and cross-sectional studies, minimum inclusion criteria were the presence of defined groups, and the ability to extract relevant data. For surveys that involved case series, minimum inclusion criteria were a description of the population, target population that included residents, staff physicians, or fellows, and the availability of extractable data. Minimum inclusion criteria for qualitative studies were descriptions of the sampling strategy and methods. Definitions of the included study types appear in Table 1 . Differences in assessment by the reviewers were resolved through discussion and a third investigator (K.T.) was available if necessary.
It is not possible (nor is it meaningful) to complete a statistical synthesis of the results of the studies and instead we narratively summarized the results using a strategy suggested by tile Best Evidence Medical Education Collaboration and based on the validity of the individual studies. 17 Studies were categorized independently by 2 investigators into themes arising from their results. For quantitative studies, only those themes that were found to be statistically significant were considered, or where these data were not available we considered those factors reported to be the most important to career choice. Where possible, a measure of association between influential factors on decision making, and academic medicine career choice was calculated as a relative risk (RR) or odds ratio (OR) and their 95% confidence intervals [95% CIs). Dominant themes from qualitative studies were included as reported by the authors of those studies.
RESULTS
TWo hundred and fifty-one citations were identified from the literature search. A review of these abstracts led to retrieval of 85 full-text articles for assessment and 25 studies were subsequently identified for inclusion. The reasons for excluding articles were the absence of a description of methods used in a qualitative study (1 studyl8), the inability to extract data (3 studiesl9-21), the target population included medical students, program directors, or nonphysicians (10 studies22-a~), the research question about career choice in academic medicine was not addressed (23 studiesa2-54), the inclusion of an editorial or commentary without description of methods and results (22 3 12 55 74 studies ' ' -), and insufficient details about the target population (1 study75}.
A description of the included articles is given in Appendix 1. Specialties of participants included general internal medicine, dermatology, psychiatry, obstetrics and gynecology, radiology, pediatrics, emergency medicine, neurology, and primary care.
Examination of the results of the studies identified several recurring themes. The main findings and a description of the study design from each of the 25 included studies are outlined in Appendix 2. Completion of research and publication during medical school and residency are also associated with careers in academic medicine. Publishing during residency increased the likelihood of an academic career in a cohort study of 119 radiologists who graduated from a large academic training program (RR 3.75 [95% CI 2.16 to 6.51]). 85 In a survey of several thousand radiologists, Cain et al. 14 observed that academic radiologists were more likely to have performed and published research than their nonacademic colleagues but it is not possible to extract these data from their aI~dcle. Hillman et al.s6 found that academic radiologists had research articles published as medical students 1.4 times more often than did private practitioners (P<.01). And, the greater the number of articles published, the greater the likelihood that an individual chose a research career. Surveys of emergency medicine residents found an association between research carried out in medical school 87 (OR 1. 22 Desire to Carry Out Research. Five studies explored the impact of a desire to conduct research on career choice including 4 quantitative studies (2 cross-sectional, 1 case-control, and 1 case series) and 1 qualitative study. Sanders et al. L5 completed a study of emergency physicians and those in academic medicine ranked the value of research higher than those in private practice but it is not clear from their study whether this difference is statistically significant. /Mid, more specialist registrars in academic posts in the United Kingdom felt that the challenge of research was an incentive to academic medicine than did their colleagues in NHS posts (RR 1.55 [95% CI 1.33 to 1.79]). s9 Sanders 88 found similar results among emergency medicine residents (P< .0O01). In a study of academic general practitioners, 57% of respondents viewed the challenge of research as an incentive to academia. 9° However, none of these studies adjusted for potential confounders such as the completion of an MD-PhD program.
Incentives to Enter Academic Medicine
In a qualitative study of 26 radiology residents and 17 internal medicine residents, interviews suggested that emphasis on research was an incentive to considering academic medi cine. 91 Desire to Teach. Six studies described the impact of the desire to teach on the choice of a career in academic medicine.6,14,85,88.90,91 When asked to rate the influence of a desire to teach on their career decisions, it was ranked as the most important factor by participants in 3 studies that included academic and nonacademic physicians. 14,a~.88 Lee 
impact on training. They were drawn to teaching by its challenges and the hope that by impacting on training, they could "make the world better."
Intellectual Stimulation. Six studies addressed the impact of this factor on career choice. In a cross-sectional study of the first 14 classes of graduates from Wright State School of Medicine, no differences were noted in influential factors in decision making between those in academic medicine and private practice, s° Indeed, both groups ranked intellectual challenge as being important to their choice of an academic career. Rubeck et al. 92 found that primary care physicians in academic medicine ranked intellectual stimulation as the most important incentive. In contrast, those in private practice ranked direct patient contact as the most important in their career decision. Similar results were found in a study of radiologists where 70% of those in academic medicine favored the intellectual challenge, compared with 37% of those in private practice (P=.004). a5 Specialist registrars felt that an intellectual environment was important in their career decision making but this was not significantly different between those in academic medicine and those in NHS posts. 89 Eighty-eight percent of 309 academic general practitioners evaluated felt that a stimulating career was most important to their career decision and 60.2% rated the intellectual environment as an incentive to academia. 9° In their qualitative study, Bergstrasser et al. 91 found that academia was chosen because of its atmosphere in addition to its emphasis on research and the opportunity to teach.
Influence of a Mentor or Role Model.
Four studies reported on the influence of a mentor or a role model. 14'15'85'92 More academic radiologists claimed to be influenced by a role model than those in private practice. 14,85 Primary care physicians in academic medicine described the influence of a role model or a mentor in their career decision and this was significantly different from those in private practice {P< .05). 91 And, more emergency physicians carrying out research in academic medicine noted the importance of a role model or a mentor in their decision making, s7 In their studies of obstetric and gynecology residents la and primary care residents, 9a investigators found that interest in academic medicine declined over training, with first-year residents being more interested than later-year residents. In particular, Leonard found that more female trainees lost interest over time compared with their male counterparts.
Gender. We were unable to find any studies that met inclusion criteria and that assessed the impact of gender on decision making. However, Reiser et al. 94 observed in their cohort study that women who chose academic medicine were less likely to be married than those in private practice (33.3% vs 75%, P=.005).
Disincentives to Enter Academic Medicine. Seven studies described disincentives to academic medicine ( Table 2 ). The most frequently cited disincentive to academic medicine was lower financial rewards. Feng and Ruzai-Shaprio 85 surveyed 22 people who left academic medicine for private practice and they noted inadequate financial rewards, low efficiency in academic institutions, and family influence as the 3 most important factors in their decision to leave academic medicine. When asked why they left academic medicine, obstetricians/ gynecologists reported bureaucracy and low salary in academia as the primary motivators. 13
Academic radiologists reported lower income, pressure to publish, and lack of autonomy as major deterrents to academic careers. 14 Eighty-one percent of 309 academic general practitioners felt that financial disincentives existed in academic medicine. 9° Moreover, 37% felt that pressure to provide clinical service, research, and teaching is a major disincentive to academic medicine. A cross-sectional study of dermatologists found income, politics, and lack of autonomy to be disincentives. 95 One study of neurology residents found an association between level of debt and interest in academic medicine but this study did not provide details about the sampling frame or about potential confounders. 79 Two qualitative studies explored deterrents to academic medicine. 91'96 One study noted lack of autonomy and lack of financial rewards as deterrents to academic medicine. 9 ~ Focus groups conducted among women from 1 academic health center found that they perceived that academia was not able to accommodate diverse clinical pathways and did not facilitate the ability to balance competing roles. 96
DISCUSSION
Attracting physicians into academic medicine is important for the continued advancement of medicine. 3'63 Several studies have shown waning interest in this career path worldwide.3.12,63 In order to revitalize academic medicine, we need to consider what factors are influencing career choice. This study represents the first attempt to review systematically the available evidence and found that several factors may influence the decision to enter academic medicine.
Completion of an MD with a graduate degree or fellowship is associated with a career in academic medicine. Of the articles identified for this review, this finding is supported by the highest quality of evidence. Similarly, the completion and publication of research in medical school and residency are associated with a career in academic medicine. However, it is not clear what factors stimulate people to complete a PhD or research program. Residents were found to lose interest in academic medicine as their training progressed, which is of concern and should be explored in other studies to determine whether this is valid and if so, what factors contribute. For example, does the length of training, the lack of exposure to mentors or research opportunities, or a combination of these factors result in loss of interest? And, given the reduction in resident work hours over the last 5 years and studies showing that less time is spent in training, 97 has this issue been addressed?
None of these data are sufficient to suggest causality but it may help administrators and educators consider strategies to enhance the attractiveness of this career. For example, initiatives to encourage medical students to complete research projects during their training could be developed and evaluated. Program directors and deans of medical schools could initiate programs (with input from students and residents) to introduce students to research at an early stage in training. Research electives (in basic and clinical research) could be offered throughout training. And, similar opportunities could be offered to provide experience in education and administration so that over the course of their training, students would complete at least 1 elective in each area. Moreover, exchanges between developed and developing countries should be mandated. For example, students in developed countries should complete at least 1 elective in a developing country. These efforts should be continued throughout residency in the hope that interest in academic medicine can be maintained. And, interdisciplinary collaborations should be encouraged in all of these activities as the successful career of the physician relies on these relationships.
The influence of a role model or mentor may also impact decision making. This influence was seen in training and in practice. Lack of mentorship was felt to impact negatively on research productivity and few formal mentorship programs have been implemented and evaluated. In an effort to improve academia, faculty development initiatives to enhance mentoting skills should be developed. 98 Mentorship is underrecognized by administrators and appropriate academic compensation should be considered for excellent mentors.
Finally, administrators should develop strategies to address the disincentives to academic medicine such as enhancing the level of autonomy and career flexibility for academics and reducing the financial disparities. By working in academia, physicians accept lower financial rewards than their colleagues in private practice and until the value of their activities is recognized by society and the relevant funders, this will not change. However, administrators can work toward making the career more attractive by enhancing autonomy and career flexibility. Allowing clinicians to choose what duties they want to assume rather than mandating that all participate in teaching, research, and clinical care, and placing equivalent academic value on each of these areas may influence career choice. Certainly, the desire to teach, conduct research, and the intellectual stimulation and challenge provided in academia influence people to choose this career path while the pressure to be a "triple threat," requiring productivity in clinical work, research, and education, was seen to be a disincentive.
There are several limitations to this study. The quality of a systematic review is limited by the quality of the individual studies that are available. Many of these studies have small sample sizes and provide little detail on how the surveys were constructed. Similarly, details on methodology were often absent, including information about the sampling frame. And, most of the studies in this review are surveys, reflecting selfreport. Neither this evidence nor that from the other studies identified is sufficiently valid to suggest causation. 69 For example, people who enroll in PhD programs are self-selected and thus it is not the PhD that influences career choice but rather some other individual characteristic.
Despite these limitations, this article does reflect the current state of our understanding about what factors influence career choice in academic medicine. It underscores the need for additional studies of higher quality and more robust study design to better understand the decision-making process. It also highlights a significant gap in our understanding about the impact of factors such as race and gender on career choice. This study is strengthened by the triangulation of study design that is available. For example, the impact of the desire to carry out research was reported in both quantitative and qualitative studies.
It is hoped that this review can stimulate innovative and collaborative work by encouraging administrators at academic institutions to enhance the factors that appear to increase interest in academic medicine, to address some of the disincentives to this career choice, and to evaluate these strategies rigorously. Some of the potential initiatives, as described above, are straightforward and could be implemented and evaluated simply. Other efforts to stimulate interest in academic medicine are more complex and require complete transformation of the current model. For example, 5 scenarios for the future of academic medicine were developed by the International Campaign to Revitalise Academic Medicine (ICRAM) after consultations with stakeholders worldwide (Appendix 3). 99 These scenarios were developed to reinvigorate academic medicine and to make it more appealing to medical students and residents. For trainees, one of the most appealing of these scenarios is the "Fully Engaged" model in which all stakeholders (including patients, policymakers, health care professionals, students, and the public) are engaged with each other to advance academic medicine. In this model, medical education is community based and students and the public help drive the medical education and research agendas. Research is collaborative, conducted by diversely skilled individuals (including students and residents at various levels of training). Education, research, and governance of academic medicine are shared responsibilities involving all stakeholders. Using this approach, academic medicine could be energized and by implementing these transformative relationships, medical students and residents would become immediately and fully engaged with all aspects of academic medicine. This interest could be sustained throughout their training, enhancing their interest in a career in academic medicine.
While it may not be possible to implement the transformation of academic medicine as envisioned in the ICRAM scenarios, there are several research initiatives that could be implemented in the current model of academic medicine to facilitate engagement of trainees and academics. First, The future of academic medicine requires that we attract bright, enthusiastic candidates. This review provides an initial step to help guide this process. In addition to identifying some of the factors that may be relevant to career decision making, it highlights that more rigorous research, using higher quality study designs, must be completed to further understand what influences career choice in academic medicine. It is hoped that this review will lead to further efforts to revitalize academic medicine. 
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